Abstract: In this study, we measured and evaluated the nervousness of Japanese native speakers in speaking English with non-Japanese from different countries. Questionnaires were given to the participants , and an experiment measuring the participants' physiological responses of nervousness was conducted. The experimental data was observed and analyzed by paired t-tests and fuzzy sets mathematical theory. We discovered that most of the Japanese participants (subjects) , in spite of their English level, feel more nervous when talking to "typical" Caucasian native English speakers, than when talking to Chinese or Koreans , with whom they share similar East Asian physiological and psychological characteristics . This shows that East Asian people who have a good command of English can be regarded as viable English teaching resources in Japan , as their presence in the class decreases nervousness among the students.
INTRODUCTION
The emotions of human beings have been studied for decades, but there are very few studies on nervousness of people in speaking foreign languages [1] [2] [3] . In order to find out the degree of nervousness in people speaking foreign languages, particularly with partners from different countries, in this study we measured Japanese peoples' physiological reactions related to nervousness when speaking English with non-Japanese by monitoring their blood pressure and pulse rates in an English conversation environment. We conducted self-rating questionnaires on two other occasions, questioning participants on how nervous they feel when they talk with typical looking (Caucasian) native-speaking English non-Japanese and any differences in nervousness levels in talking to non-Japanese with different origins.
Considering various cultural reasons and the typical
Japanese English speakers' fear of making mistakes, it was assumed that Japanese people would feel more nervous when they spoke with Caucasian native English speakers, than when they spoke English with East Asian people such as Chinese or Koreans with whom they share similar physiological and psychological characteristics. We also assumed that degree of nervousness may vary with the ages, but not with gender. If the assumptions were true, by verifying and quantifying those emotional readings, then it would be possible to consider East Asian people, like
Chinese or Koreans with a good command of English, to be viable English teaching resources in Japan, or even more ideal English conversation partners for Japanese English learners, because Japanese learners of English would not, in theory, feel as nervous with them.
In spite of gender or individual differences, when a person feels nervous, it will manifest as a physiological response, to some degree or another. For example, blood pressure rises, heart/pulse rate increases, shortness of breath or hyperventilation increases, perspiration of the palms, armpits and feet accelerates, brain wave frequencies and the normal vibration of the voice are inhibited, and the body temperature also rises [4] [5] . In addition to these, facial expressions and electrodermal activity (EDA) will also change.
Psychologists and medical scientists have developed many kinds of ways to measure and assess human emotions, including nervousness, which include: Semantic Differential Method (SD), a method of emotional self-rating; ECG (electrocardiography) to measure HR (heart rate), i.e., pulse rate, and PPG (photoplethysmograph) to measure finger pulse amplitude; EEG electroencephalography) to measure brain wave or fMRI (Functional magnetic resonance imaging) to measure brain activity; EGG (electrogastrogram) to measure and record stomach activity, etc, [4] .
It is not easy to accurately and quantitatively measure nervousness in human beings, as it is a short-term psychophysical response and very environment-dependent. In addition, most of the physiological measuring instruments (like fMRI and ECG) put unavoidable physical and mental burdens on the participants, which affect the emotions, which, in turn, decrease the reliability of the data. Therefore, in this study, we used two simple methods to measure and evaluate nervousness in Japanese participants when they speak English with non-Japanese: questionnaires, and measurement of blood pressure and pulse rate.
We used these methods for the simple reason that both the questionnaire and the experiment were easy to conduct in a natural and "real" world setting without strict limitations. In addition, blood pressure and pulse are representative indexes of nervousness [6] . In the experiment we used an advanced model digital manometer, and it was not only easy to operate, but also very exact and precise. The main advantage in using these measurement methods was that they did not put as much pressure or burden on participants. The Chinese participant started to talk to the Japanese participant in English. Only simple greetings, self-introductions, hobbies, and plans for the coming summer vacation were talked about so that every Japanese participant could easily understand and respond in English. 4) The duration of the experiment was defined as 15-20 minutes. The blood pressure and pulse rate measurements were taken at the first 5th minute, the 10th minute, and at the 15th minute while the conversation continued. 5) Steps 2-4 were repeated twenty minutes later when the participants were almost free from the effects of the last experiment. This second time, however, the American spoke with the Japanese participants. 6) Subsequently the same experiment was conducted on another day with another group of Japanese adults (13 (t=-0.605)
Observed through fuzzy sets theory
In our experiment, in comparing blood pressure with pulse rates, we found that blood pressure changed more dramatically than did the pulse. So here we observed systolic blood pressure data instead of pulse rates using fuzzy sets theory. The difference between the blood pressure rates while speaking English and the normal value blood pressure can be regarded as the criteria of nervousness. The bigger the difference, the more nervous the speaker. As "nervous" is a fuzzy concept, we used membership function to express nervousness.
In this case, we needed to design a category membership function [9] [10] [11] Results:
As these two groups differ from each other in age and
English levels, here we analyzed the results separately . Older group in the private English class (n=22):
1) 48% of the participants answered that they feel very nervous when they speak English with non-Japanese, 52% felt a little nervous, no one answered that they did not feel nervous. 2) 64%
thought or imagined that they would feel more nervous when talking to Caucasian native English speakers, while only 34% of them thought they would feel more nervous when speaking with Chinese and Koreans.
Two percent gave some other answers. The average degree of nervousness score in speaking with Chinese or Koreans was 2.0, while the average degree of nervousness score in speaking with native English speakers was 3.3.
FINDINGS
Although both systolic blood pressure and pulse rate data analysis in the physiological experiment with the participants of 5 Japanese university students produced no statistical significance (t=-1.81, df=4 , p<0.01 and t=-0.605, df=4, p<0.01), this could be due to the small sample size and that one participant had a slightly higher blood pressure and pulse rate value. In the same experiment with another group of participants (n=13), the statistical difference was significant (t=-3.59, df=12, p<0.01).
From the data results we observed, we found that 1) regardless of the age or English level, and also regardless of whether the non-Japanese English speaking partner was male or female, pleasant looking or not, most of the Japanese participants (96% in our [14] .
In order to verify the above assumptions, half a year after the experiment in Section 2 and questionnaire in Section 4 were completed, the authors conducted another questionnaire in a nursing school (a different group of students from the participants in Section 4). The results exactly confirmed these assumptions.
Among the 52 participants (11 males and 41 females, whose average age was 23.24 years), 39 answered that they felt nervous when speaking English with non-Japanese speakers. The reasons of nervousness given include: 1) No confidence in speaking English; fear that poor pronunciation and grammar would not convey meanings 2) Afraid of being laughed at by other people. 3) Non-Japanese are "foreigners".
Sincere they are "foreigners" they would think and behave differently from Japanese. If English can not convey real meanings, some misunderstandings would be invited.
Of the 39 people who answered that they felt nervous in speaking English, 26 said that they felt more nervous talking to Caucasian native speakers than when talking to Chinese or Korean speakers of English. Korean language has a very similar grammatical structure to the Japanese language, participants "feel"
or "imagine" that it would be easier to communicate with Koreans. In short, these feelings or "imaginations" psychologically decrease the nervousness in English conversation [ 15] .
CONCLUSION
In this study, the data results from questionnaire and experiment are consistent. Both showed that Japanese people indeed feel more nervous in speaking English with Caucasian native speakers of English than with East Asian people such as Chinese or Koreans.
Additionally, it was found that the degree of nervousness was smaller among older English learners than younger ones. The reasons for this phenomenon could be due to some cultural, regional, historical, or any of several other psychological reasons, which were partly verified by the questionnaire conducted in Section 6. It will be important to more closely identify these triggers in future studies, for example, if the age of the non-Japanese English speakers, and a Caucasian who is not native speaker of English, affect nervousness of Japanese people. The findings of this research indicate that English language educators should be aware of the nervousness among their students and try to find methods to decrease the nervousness levels of their students. One of the solutions at the institutional level could be to invite Chinese or Koreans, or any other people similar to them, who have a good command of English to join Japan's English educational processes, either as teachers, assistant teachers, or partners of English conversation practice, because the presence of these people would help decrease the tension among the students. In addition, on a more personal level, native English speakers who are teaching English in Japan , should also think of having East Asian people like Chinese or Koreans assist them in their classes in order to decrease the nervousness among their Japanese students. It might be possible to include Japanese or even Japanese-Americans, for example, although a different problem then exists. Specifically, if a Japanese English teacher appears in an English conversation class, Japanese students tend to feel too relaxed, and they rely more on being able to use Japanese in the classroom. This reaction is somewhat lessened when using Chinese and Korean teachers because the students still see them as "non-Japanese" who might not understand Japanese at all [16] , and thus will try to stay in the target language (English) a greater percentage of the time.
